For hemiarthroplasty reconstruction of a proximal humerus fracture, accurate restoration of humeral head position is challenging, and incorrect prosthetic placement is associated with a poor outcome of surgical treatment. To recreate proper humeral length during the surgery is difficult even when preoperative planning is possible.
H emiarthroplasty for proximal humerus fractures is an accepted treatment for patients with 4-part fractures, some 3-part fractures, head-splitting fractures, and impaction fractures of the humeral head with involvement of more than 50% of the articular surface.
1Y11 Nevertheless, the functional outcome of such treatment is often poor. This is frequently due to incorrect positioning of the prosthesis with subsequent loss of tuberosity reduction. 5,7,12Y20 For accurate restoration of humeral length when performing a hemiarthroplasty reconstruction for fractures during the surgery, some authors suggest using the long head of biceps tension as a reference, 21, 22 whereas others have been suggesting the greater tuberosity reduction 3, 23, 24 or the medial calcar 4, 14, 15 ; however, errors resulting in shortening or overlengthening of the humerus are common. 3, 14, 15, 22, 25 Previously, we had observed that the distance from the pectoral major tendon insertion on the humerus to the top of the humeral head could be a useful landmark to recreate the humeral length with a 95% confidence interval. The average distance was 5.6 T 0.5 cm. Moreover, this distance was between 5.0 and 6.0 cm in 36 of the 40 shoulders dissected. 26 
| TECHNIQUE
After general anesthesia and interscalene regional block, the patient is placed in the beach chair position, and it must be possible to place the arm in full extension to allow an excellent access to the medullary canal.
An elongated deltopectoral approach is used with preservation of the pectoral major insertion. The axillary nerve is identified and protected throughout the procedure. The fracture is exposed and, when it is necessary, the biceps tendon is used as a guide to recognize the great and the lesser tuberosity fragments. After the biceps tendon, the rotator interval is opened as far medial as the coracoid process. Then, this tendon is tenotomized at its origin on the superior glenoid labrum. Stay sutures are inserted around the tuberosities to facilitate their manipulation. Then, the tuberosities are gently retracted, and the humeral head fragment can be removed, after resection of any capsular attachments. The glenoid is inspected, and the medullary canal is exposed. After reaming the canal, the trial implant is chosen with a stem diameter corresponding to the last reamer used. The 130-degree implant is usually recommended, with the modular head corresponding to the diameter of the fractured head. First, we determine the humeral head retroversion by using a thinner stem, and with the arm in neutral rotation and the elbow flexed 90 degrees (confirmed by palpating the bicondylar axis), the head of trial implant should face the glenoid. After determining the humeral head retroversion, the next step is to determine the prosthesis height. We insert the proper trial implant in the humeral shaft in its proper retroversion and impact it such that the top of humeral head is 5.5 cm above the upper border of the pectoral major tendon insertion on the humerus (Fig. 1) . Then, we reduce the implant, and doing this, it becomes easy to reduce the greater tuberosity to the humeral shaft with the arm in neutral rotation. After the reduction, we are able to see if the trial implant is too proud or too short; then, we can do any adjustment that can be necessary, based on the greater tuberosity reduction. It is important to remember that, in the vertical plane, the top of the greater tuberosity should be approximately 5 mm below the prosthetic head, which can be confirmed by fluoroscopic evaluation (Figs. 2A, B) . After that, we measure again the distance between the upper border of the pectoral major tendon and the top of the prosthetic head. The prosthesis is cemented in the position previously determined, and the tuberosities are sutured with heavy nonabsorbable sutures to the prosthesis, to the humeral shaft, and between themselves after bone is grafted in the interval between both tuberosities and the prosthesis.
| RESULTS
The ultimate goal for hemiarthroplasty for fracture should be to achieve an anatomical reconstruction of the proximal humerus, especially the greater tuberosity. This can only be possible if the prosthesis is accurately positioned with regard to height and retroversion.
In this preliminary study of 11 cases, we were able to recreate the humeral length with acceptable parameters in all cases and consequently achieve acceptable reduction of the tuberosities (Figs. 3A, B) . After impacting the trial implant at 5.5 cm above the upper border of the pectoral major tendon insertion and after the greater tuberosity reduction, only small adjustments were necessary in almost all cases, usually of less than 5 mm (Table 1) . In average, the difference between both humerus lengths was 2.5 mm (Figs. 4A, B and 5A, B) .
| SUMMARY
Anatomic placement of a shoulder prosthesis used for reconstruction of a complex proximal humerus fracture is challenging. The technique using the distance between the upper border of the pectoral major tendon and the top of the humeral head to recreate the humeral length is reproducible and can be a tool to help the surgeon during the surgery, keeping in mind that deviation of less than 0.5 cm cranial or 1.0 cm caudal from the original humerus length should not interfere with the functional results (Figs. 6AYC) . 
